A telescopic orthosis is described which seems to provide a particularly useful and effective aid during primary rehabilitation in paraplegia.
Introduction
The LETOR is a new concept in lower extremity orthotics. The conventional approach concentrates almost exclusively on obtaining the best possible stabilizing effect for standing and subsequently locomotion of the paraplegic patient. Little attention is given to the fact that the patient spends most of his time sitting and resting. Particularly during the early stages of rehabilitation the rest periods of the patient, exhausted by initial attempts to stand or to move, take up most of his time. The design of the LETOR is based upon recognition of this fact.
All designers to date appear to have failed to take into account the fact that the patient has an option either of sitting uncomfortably on various parts of equipment fitted to him or is obliged to exert considerable effort to remove the equipment and again to expend more energy to fit it back on for the next exercise. The effort involved in fitting and removing cumbersome equipment can discourage the patient from repeating attempts to carry out exercises. The mere fact that during his rest periods the patient is forced to sit in unavoidable discomfort clearly delays his rehabilitation.
Bearing in mind that acceptability of the orthotic equipment by the patient plays a All correspondence to be addressed to Mr. M. B. Pokora, Rehabilitation Engineering Laboratory, ul. Wierzejewskiego 12, 05-51 1 Konstancin, Poland. prominent role in his rehabilitation the question of effort and discomfort associated with the equipment constituted an all important element in the conceptual approach applied to the LETOR.
Objectives
The design of a lower extremity orthosis for paraplegia should: a. Offer complete sitting comfort without the hindrance of any rigid parts or straps to the patient; b. provide adequate stability; c. be suitable for limbs of different shapes and d. be light and comfortable to wear; e. be easy to fit and remove; f. be mechanically safe, easy to maintain and inexpensive in production.
dimensions;
Construction ( Fig. 1) :
The LETOR consists of three basic assemblies 1.
2.
3.
The foot supporting assembly (FSA), joined by a telescopic tube to:
The calf supporting assembly (CSA), which remains in movable connection with:
The thigh supporting assembly (TSA) consisting of an extensible telescopic fibreglass rod and an optional knee fixing strap.
Stabilization of the lower limb is achieved by lifting the TSA up to its highest position and locking it with the non-jamming butterfly screw.
The principle of operation of the LETOR system both in the standing and sitting positions is illustrated in Figure 1 . It should be stressed that during sitting the patient is not exposed to any discomfort caused by a rigid orthotic structure. a. The TSA fits into the CSA due to the telescopic action; b. The under-knee cuff of the CSA is constructed in the form of a universal joint ensuring complete circumferential support of that part of the shank with adequate adjustability to a wide range of limb shapes and dimensions; c. The FSA is designed to fit an ordinary walking shoe; d. The base of the heel is wedge-shaped to meet the characteristic lordotic posture of a standing paraplegic ensuring the optimal contact between the foot and the ground; e. The heel is designed to ensure self-alignment of the foot during each strike; f. The foot housing prevents the common tendency of the paralyzed limb to internal rotation; g. The design of the FSA meets the requirements of the patient walking down stairs; h. Valgus-varus alignment is built into the LETOR as a standard feature; i. The telescopic action of the LETOR, due to the partial contraction of the TSA provides reduced stabilization when required; this practically useful feature of the system permits the gradual encouragement of the patient to rely on his own limb while providing adequate support according to the stage of rehabilitation. Fig. 1. The LETOR.
Results
The LETOR was developed over a period of two years including post-evaluation improvements. In total 7 patients used current prototypes of the brace with the following results: failures-2, one patient too heavy, the other unable to benefit because of too high a level of paralysis; successful treatments-5.
Testing is being continued. The latest version of the orthosis has Velcro fastenings with a wider under-knee cuff and is equipped with strain gauges to monitor stabilizing forces.
Comment
The primary advantage of the LETOR may seem paradoxical. The appliance designed to provide mobility for the paraplegic patient offers, as its main benefit, comfort when the patient stays immobile. But on closer inspection it becomes apparent that the paradox exists in previous approaches to the problem. In order to achieve mobility great care should be taken of the patient during periods when he is gathering strength to make further efforts to gain mobility. It should be noted that while the LETOR offers numerous advantages when used by the patient, the orthosis probably benefits the patient most when he is not actually using it.
